A description is given of the topography, form and cell structure of habenular nuclei in four species of animals -Sorex araneus, Sorex minutus, Neomys fodiens and Talpa europaea, on the basis of paraffin cross-sections stained by the Nissl and Kliiver-Barrera methods. The situation of habenular nuclei in these species does not exhibit differences in this respect from other mammals, but features characteristics of representatives of Insectívora can be seen in their form and cytoarchitectonic structure.
INTRODUCTION
There are relatively few papers on the morphology and functions of the habenular nuclei in mammals in neuroanatomical literature so far published. The present studies, however, justify the conclusion that the role of the habenular nuclei is not limited to strictly olfactory functions and that their physiological importance is greater, but up to the present no satisfactory explanation has yet been provided. The functional importance of the habenular nuclei is indicated, inter alia, by their connection with the nerve centres of the mesencephalon, thalamus, globus pallidus, hippocampal gyrus, amygdaloid nucleus, interpeduncular nucleus, raphe nuclei, substantia nigra and with centres of the hypothalamus (Herkenham & Nauta, 1979) . Examination has so far been made of the habenular nuclei in representatives of Rodentia (Szteyn, 1968; Szteyn & Dynowski, 1977; Winnicka & Woroniecka, 1978 ; Herkenham & Nauta, 1979; Meyer & Ferres-Torres, 1981), Carnívora (Iwahori, 1977) , Primates (Simmons, 1979 (Simmons, , 1980 (Simmons, , 1981 and domestic animals (Szteyn, 1967; Szteyn & Welento, 1967; Welento, 1964) . It can be seen from the foregoing that there are no data in literature on the structure of habenular nuclei in mammals of the order Insectívora.
The purpose of this study is to describe the topography and structure of habenular nuclei in four selected common insectivorous species.
MATERIAL AND METHODS
The encephalon from 3 sexually mature common shrews (Sorex araneus Linnaeus, 1758), 3 pygmy shrews (Sorex minutus Linnaeus, 1766), 3 water shrews (Neomys fodiens (Pennant, 1771)) and 2 moles (Talpa europaea Linnaeus, 1758) was fixed in ethyl alcohol and formalin, embedded in paraffin and sectioned from the posterior into cross-sections 15 jim thick. The sections were stained with Loffler's methylene blue by Nissl's method and with fast blue luxol and cresylite violet by the Klüver-Barrera's method. Consecutive sections were taken for examination.
RESULTS
Two agglomerations of cells occur in the habenular complex in the species of mammals examined: nucleus habenularis viedialis and nucleus kabenularis lateralis.
Nucleus habenularis medialis (Hm)
Hm of tne insectivores is situated in the dorso-medial part of the rear part of the thalamus, in the medial part of the medullar stria. The nucleus is a band of cells distinctly separated from the neighbouring nerve centres, forming a convexity in the dorsal part of the wall of III ventricle. Hm is shortest in the pygmy shrew and longest in the mole ( Table 1 ). The posterior pole of the nucleus appears at a slight distance backwards from the posterior margin of commisura habenularum. In cross-sections in shrews and the mole the posterior end of the nucleus is oval. In the water shrew the posterior part of Hm takes the form of an elongated group of cells which in a forwards direction acquire an oval outline and retain this shape throughout almost its whole length (Fig. 3) . In shrews and the water shrew at the level of the anterior boundary of 1/5 of the posterior part of Hm a band of fibres of the medullar stria separate the nucleus into two groups: dorso-lateral and ventro-medial, which disappear further to the front. In the central part the centre described in the common shrew takes the form of a rhomb with rounded angles (Fig. 1 , Plate XI), and in the pygmy shrew -the shape of a trapezium (Fig. 2 ). In the mole the division of the nucleus takes place slightly later, and narrow groups of cells in the dorsal, ventral and lateral regions are separated from Hm by the medullary stria fibres. These groups reconnect with the nucleus near the anterior pole of Hm. Nucleus habenularis medialis in the mole has in its central part the shape of a comma, the sharp end of which points downwards (Fig. 4 , Plate XI). The anterior part of this centre again takes on the outline of an oval group of cells, which gradually disappears. The anterior pole of Hm in the water shrew is formed by cells arranged in the form of a ring, but in shrews in an irregular group of cells. It is only in the common shrew that short-lived divisions were found in the anterior part of the nucleus.
The cytcarchitectonic structure of nucleus habenularis medialis in insectivores exhibits certain specific differences (Table 1) . Hm in the common shrew (Fig. 5 , Plate XII) and water shrew (Fig. 7) is formed mainly by oval, rounded or fusiform cells. The number of multipolar cells is smaller. Oval and rounded cells predominate in nucleus habenub.ris medialis in the pygmy shrew (Fig. 6 ), but in the mole (Fig. 8 ) multipolar cells are in the majority. Hm in the mole exhibits distinct division into the dorsal part with small cells and ventral part with large cells. A large nucleus with intensively staining nucleolus occur3 in the cells of nucleus habenularis medialis, and in the cell plasm there is a large amount of coarse-grained tigroid substance.
/

Nucleus habenularis lateralis (HI)
The HI of the mammals examined is situated in the dorsal region of the posterior part of the thalamus, laterally from Hm (Figs. 1-4) . Nucleus lateralis is shorter (Table 1) , less compact and not so distinctly separated from other structures of the thalamus as is nucleus medialis. n cross-sections the posterior pole of HI in insectivores forms a small a gglomeration of cell; 7 ;, which next take on the shape of a band lying riear the ventro-latp;al margin of Hm. Further forwards HI in common Table 1 Morphometric and cytometric description of habenular nuclei in Insectívora (cell size based on 10 measurements). shrews is oval in shape, in the pygmy shrew and mole -oval or an irregular group of cells, while in the water shrew the nucleus, after a shortlived division, takes on the shape of a rectangle. Short but repeated divisions of the nucleus occur in the common shrew also. The anterior part of HI in the mole is formed by aggregations of closely distributed cells, between which there are loosely distributed neurons. In all insectivores the anterior pole of nucleus habenularis lateralis is formed by scattered cells not clearly separated from surrounding structures.
Items
Sorex araneus Sorex minutus Neomys fodiens Talpa eropaeua
Nuclenus habenularis medialis
Length
Nucleus habenularis lateralis in the common shrew (Fig. 9 , Plate XII), water shrew (Fig. 11) and mole (Fig. 12 , Plate XII) is formed by multipolar and fusiform cells and a small number of oval and rounded cells differing in the various species only in respect of dimensions ( Table 1 ). The cell structure of HI in the pygmy shrew (Fig. 10) is similar to the cell structure of this nucleus in the other insectivores, but far more oval and rounded cells occur in it and they are larger (Table 1) . A large nucleus with deeply staining nucleolus occurs in the cells. The cell plasma contains a fairly large number of granules of tigroid matter.
DISCUSSION
The situation of nuclei habenulare in insectivores is similar to that in other representatives of Mammalia. Nucleus habenularis medialis is more strongly formed than nucleus habenularis lateralis. Only Szteyn (1967) found the reverse situation in sheep. In Insectívora Hm reaches further forwards then HI and -with the exception of the water shrew -backwards. A similar situation was found by Simmons (1980 Simmons ( , 1981 in Prosimiae, Szteyn & Dynowski (1977) in the beaver and Szteyn (1968) in nutria. It must be emphasized that Hm in the mole reaches further forward not only in comparison with other insectivores, but also in comparison with nutria, in which this nucleus is relatively strongly formed (Szteyn, 1968) . This fact may provide evidence of the better development of certain parts of the rhinencephalon in the mole than in other insectivores and also in representatives of Rodentia. In the mammals examined the fibres of the medullar stria separate groups of cells in Hm: in the mole -lateral, dorsal and ventral, and in the remaining three species -the dorso-lateral group. This division of the nucleus examined has not been described in other mammals. Only Szteyn (1967) in the sheep, Szteyn & Welento (1967) in the goat, Gurdijan (cited after Szteyn, 1967) in the rat and Tsai (cited after Szteyn, 1967) in the opossum divided Hm into dorso-medial and ventro-medial parts.
In insectivores, as in the majority of the representatives of Mammalia examined, HI is a homogeneous band of cells. Only Herkenham & Nauta (1979) divided HI in the rat into medial and lateral parts, on the basis of the system of different fibres and on account of the cytoarchitectonics of the centre examined.
Comparison of the cell structure of nucleus habenularis in Insectivora and other mammals reveals certain differences. In nucleus habenularis medialis of Soricidae densely distributed small oval and rounded cells predominate. A similar situation was found in the cat (Iwahori, 1977) , laboratory mice (Meyer & Ferres-Torres, 1981) , nutria (Szteyn, 1968) , rat (Herkenham & Nauta, 1979) and Prosimiae (Simmons, 1980) . It is only in the mole that Hm is formed by multipolar cells and a small number of fusiform and rounded cells, this being similar to the cell structure of the analogical centre in the sheep (Szteyn, 1967) , goat (Szteyn & Welento, 1967) , pig (Welento, 1964) and beaver (Szteyn & Dynowski, 1977) . Nucleus habenularis lateralis in insectivores is formed chiefly by multipolar cells. It is only in the HI of pygmy shrews that the are far more rounded and oval cells than in other insectivores and the beaver (Szteyn & Dynowski, 1977) . In Insectivora the majority of HI cells are larger than cells in Hm. This agrees with observations of other mammals, with the exception of the rat, in which Gurdijan & Craige (cited after Szteyn, 1968) found the reverse situation. The results of studies by these last authors, however, were not confirmed by the observations made by Herkenham & Nauta (1979) and Winnicka & Woroniecka (1978) . The cells of nucleus habenularis lateralis in insectivores do not stain so deeply as the cells of nucleus habenularis medialis, which agrees with observations of other mammals, e.g. the sheep, nutria (Szteyn, 1967 (Szteyn, , 1968 ) and goat (Szteyn & Welento, 1967) .
The absence of distinct differences in formation and cell structure of habenular nuclei in Sorex araneus, Sorex minutus and Neomys fodiens is probably due to the closer phylogenetic relation of these mammals (family Soricidae) and their similar way of life, as compared with the mole. The relatively strongly formed habenular nuclei in Insectivora is evidence of the well developed sense of smell in these animals. 
Explanation of symbols:
Hm -nucleus habenularis medialis, HI -nucleus habenularis lateralis, Md -dorsal part of nucleus habenularis medialis, Ml -lateral part of nucleus habenularis medialis, DI -dorso-lateral part of nucleus habenularis medialis, St -medullary stria of thalamus, VIII -third ventricle.
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